The growth of Lolium perenne plants at about 20° C until eight weeks after sowing and their final leaf weight was not or hardly affected by population densities of Longidorus elongatus between 0 and 10 nematodes per g soil at the beginning of the experiment, multiplying to five times the initial density in eight weeks, with a maximum of 5 nematodes/g soil. However, water consumption and final root weight at the highest initial nematode density were reduced to about a quarter of that at 0 to 0.4 nematodes/g soil. Water consumption during the last three days of the experiment was proportional to root weight.
The growth of Lolium perenne plants at about 20° C until eight weeks after sowing and their final leaf weight was not or hardly affected by population densities of Longidorus elongatus between 0 and 10 nematodes per g soil at the beginning of the experiment, multiplying to five times the initial density in eight weeks, with a maximum of 5 nematodes/g soil. However, water consumption and final root weight at the highest initial nematode density were reduced to about a quarter of that at 0 to 0.4 nematodes/g soil. Water consumption during the last three days of the experiment was proportional to root weight.
Contrary to L. elongatus, Tylenchorhynchus dubius hardly affected the shoot weight to root weight ratio of L. perenne at the end of the experiment. Apparently attack by L. elongatus puts the regulation of the shoot weight to root weight ratio out of action, whereas attack by T. dubius did not. As, apparently, L. perenne could grow at the normal rate with a much smaller root mass than present normally, T. dubius attack did not reduce growth by reduction of the quantity of water and plant nutrients available to the plants.
Longidoru.r elongutu.r occurs commonly in the Netherlands but only rarely in great densities. Densities close to 2 nematodes per g soil were found in strawberry fields, on red currant and in a lawn and a sports field. Seinhorst (1966) found a tolerance limit of Frctgaria vesca of 0.2 nematodes per g soil for this nematode and a similar value can be derived from data by Sharma (1965) for strawberry. Labruyere ( 1975 ) stated an increase of the yield of Lolium perenne in a pot experiment with soil treated with aldicarb compared to untreated soil. This soil contained, among other nematodes, L. elongatus (population vvith males) at a density of about 0.5 nematode per g soil. Grass sown in the field, where the soil for the pot experiment was collected, grew poorly but symptoms of attack by L. elongatu.r were not conspicuous on the roots of these plants. To obtain more pertinent information on the relation between population density of L. 6'/<???/j' and the growth of Lolium perenne pot experiments were done. The results of these experiments contained an element hitherto not encountered in plants attacked by nematodes. Therefore, an experiment with Tylent-horhynchus dubiu.r, which also attacks root tips, was done for comparison.
MATERIALS AND METHODS
A population of L. elongatus with males was collected from soil of a lawn at
Ede, containing about 5 specimens per 10 g soil. The nematodes were collected by decanting and sieving followed by a separation of the nematodes from organic material by placing nematodes and debris on 100 fLm sieves placed in water. The populations collected in this way still contained fairly large numbers of enchytraeid worms and some large dorylaims. Longidorus was separated from the mixture by hand sorting. Initially an unexpected difficulty arose: the nematodes died after a short stay in water. Neither repeated changes of the water nor placing suspensions at low temperature kept them alive. However, putting them into sterilized sandy soil as soon as they had been sorted out, did, even if large numbers were put in a small quantity of soil. Therefore, the nematodes were stored in this soil until all required for an experiment were sorted out. Then they were extracted again to make the suspension for the inoculation of the pots. Taking portions of a suspension with about the same numbers of nematodes was also a problem. The nematodes got entangled into each other very quickly. The only proper way probably is to make a suspension with few nematodes per unit volume, take the proper aliquots from this suspension and concentrate them afterwards.
Tylenchorhynchus dubitls was collected by elutriation of soil in which a population was maintained on Lolium perenne.
The experiments with L. elongatus were done in 250 ml plastic beakers. A sterilized sandy soil was used. Its moisture content was increased to 8% and 1 g NPK mixture (12 :10 :18) was added per kg before putting the soil in the beakers. After the filling the surface was covered with aluminium foil to prevent evaporation. A 1 cm wide 2 cm deep hole was made in the middle and half the number of nematodes intended to be put in the soil were pipetted into this hole in 2 ml water. Then the hole was filled halfway with soil and the remaining nematodes were put in, again in 2 ml water, and the hole was filled.
Nematode numbers were intended to be cl X 2;t; per 10 g soil a being 0.035 and x = 0 to 11 i (highest density 290 nematodes/10 g soil). However, because of difficulties in taking aliquots about 370 nematodes/10 g soil were added as the highest density, about 125 nems./10 g soil as the second highest, about 42 nems./ 10 g soil as the third and about 14 nems./10 g soil as the fourth highest density. At smaller densities ratios to the next lower density were about 2:1. A certain proportion of the nematodes added was probably dead or died soon after the inoculation but it is unlikely that this affected the ratios between densities. There were five replications per density.
Three germinated L. perenne seeds (cv. Polo) were planted around the place of inoculation about 1 cm from the center. The water content of the soil was raised to 13% and the pots were placed in a glasshouse at about 20° in randomized blocks. The pots were shifted to different positions twice a week. Lengths of leaves were measured at regular intervals until the plants started to tiller. Then water consumption was measured. Shoots were cut off just below soil level, so that no regrowth could occur and weights of leaves were determined eight weeks after sowing. Nematode numbers and the condition of root systems were determined in one pot at each of the four highest nematode densities.
Three germinated L. perenne seeds were planted again in all remaining pots
